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Discussion on MFBI indication
1 Background
In last GERAN meeting it was agreed to use UE-centric approach to support MFBI in idle mode without any signalling change. However there is a remaining OPEN issue on how to deal with MFBI in connected mode. This paper is to discuss this issue further.

2 Discussion
In connected mode the UE is possibly handed over from GERAN to E-UTRAN/UTRAN. The problem identified by RAN2 using legacy mechanism is as below:
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Figure 1 Example for GERAN->E-UTRAN handover

Precondition: 

· The current E-UTRAN Cell B supports overlapping Band1, Band2 and Band3: 
· Band 1 is broadcast via legacy signaling, while Band2 and Band3 are broadcast in an additional IE.
· UE1 is non-MFBI capable and supports Band2

· UE2 is MFBI capable and supports Band2 (this indicates that the UE2 can identify Band1)
· The BSS has no idea about whether UE1 or UE2 is MFBI capable or not
Analysis:

· Step 1: Both UEs have received Measurement Information from BSS and are taking measurements for Cell B and report result to BSS. The EARFCN is per band and therefore the BSS can identify which band the UE supports. 
· Step 2: Without knowing the UE is MFBI capable or not, the BSS starts handover both UEs to Cell B.
· Step 3: After receiving HO COMMAND to E-UTRAN, both UEs will go to Cell B and read its system information:
· UE2 is MFBI capable, it will read the additional IE and successfully access to eNodeB 
· UE1 is non-MFBI capable and only read the legacy broadcast information, therefore it finds the band supported in this cell is Band1 only and the handover is failed 
In the above case, it is clearly shown in case the BSS hands over a non-capable UE to a E-UTRAN cell supporting overlapping bands, which might lead to handover failure and potential inter-RAT ping-pong problem. This problem has identified and confirmed by RAN2 in their latest meeting. 
To avoid such problem, it was proposed to report MFBI capability by UE to the BSS in [1]. However even if doing so, there is still a problem in Step 1: how can the BSS configure appropriate frequencies to UEs? There are several alternatives here:
· ALT1: the BSS sends the EARFCN associated with each overlapping band respectively

In the above example, this means that the BSS has to send all three frequencies, i.e. Band1/Band2/Band3, for Cell B. Thus EARFCN mapping Band2 is guaranteed to be in the E-UTRAN Frequency List and both UEs can report measurements for Band2 via legacy measurement report. In this case, the UE capability of support MFBI is needed as illustrated above.

However if there are 3 neighbour E-UTRAN cells with such overlapping bands, the BSS has to send at least 9 frequencies which violates the maximum size of E-UTRAN frequencies. But this is assumed as a rare case which will not happen frequently. In addition, this approach needs to be applied only in the case that the MS supports MFBI, i.e. the BSS only needs to send the main Band frequency to the MS if it does not support MFBI. 
· ALT2: the BSS only sends the EARFCN associated with the main band

In the above example, this means the BSS only sends frequency associated with Band1 to the UE. For UE1, as it does not support Band1 and MFBI, the UE will not measure this frequency. For UE2, the UE is required to report the frequency associated with Band2 to allow the BSS inform the target eNodeB for the purpose of channel allocation. In this case, the UE capability of support MFBI is not required as the BSS can already identify whether the UE is MFBI capable based on the measurements report.

However the frequency associated with Band2 is not within the E-UTRAN Frequency List and therefore UE2 cannot report this via legacy Measurement Report. Instead it can only use Enhanced Measurement Report which is not widely used today.

· ALT3: the UE reports the bands supported to the BSS

This approach requires the UE to report the exact bands supported to the BSS and therefore the BSS only needs to configure the frequency associated with these bands. Thus we can ensure the E-UTRAN Frequency List is well organized and no impact on the legacy measurements report. In this case, the UE capability of support MFBI is needed as illustrated above.

Although this approach maintains the legacy mechanism well without any change, itrequires change from UE side . 
From sourcing company’s view ALT1 is the best solution which not only reuses the legacy mechanism and but also has minimum impact on the UE side.
It is worth mentioning that MFBI is not only applicable to E-UTRAN but also to UTRAN. Based the above analysis, similar approach shall be taken for UTRAN Neighbour Cell List as well, i.e. the BSS sends the EARFCN with valid PSCs associated with each overlapping band respectively in case the MS is MFBI capable.
3 Conclusion
The sourcing company proposes to add explicit MFBI capability indication from UE to the network.
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